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CLAIMS 

1 . A method of controlling the positions of marine seismic streamers in an 
array of such streamers being towed by a seismic survey vessel, the 
streamers having respective streamer positioning devices disposed 
therealong and each streamer positioning device having a'wing and a wing 
motor for changing the orientation of the wing so as to steer the streamer 
positioning device laterally, said method comprising tpe steps of: 

obtaining an estimated velocity of theyStreamer positioning 

n devices; 

*0 for at least some of the streamer positioning devices, calculating 

pi desired changes in the orientation of their winjgs using said estimated 

^ velocity; and 

actuating the wing motors to produce said desired changes in 
wing orientation. 

/ 

2. A method as claimed in claim *yf wherein said estimated velocity is 
calculated using a vessel speed reqeivecl from said seismic survey vessel's 
navigation system. 

3. A method as claimed in claim 1 or claim 2, in which said estimated 
velocity is a water reference^ towing velocity that compensates for the speed 
and heading of marine currents acting on said streamer positioning devices. 

/ 

4. A method as claimed in any one of the previous claims, in which said 
estimated velocity is^ompensated for relative movement between said 
seismic survey vessel and said streamer positioning devices. 

5. A method/as claimed in any one of the previous claims, in which said 
step of calculating a desired change in wing orientation further uses an 
estimate of ttye crosscurrent velocity at the respective streamer positioning 
device. 
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6, A method as claimed in any one of the previous claims; in which said 
step of calculating a desired change in wing orientation is regulated to 
prevent the wing from stalling. 



7. A method as claimed in any one of the previous/claims, in which said 
step of calculating a desired change in wing orientatipn is regulated by a 
global control system located on or near said seismic survey vessel that may 
be configured into a feather angle mode, wherein/said global control system 
attempts to direct the streamer positioning devices to maintain each of said 
streamers in a straight line offset from the towing direction of said marine 
seismic vessel by a certain feather angle, arra into a turn control mode, 
wherein said global control system directs/said streamer positioning devices 
to generate a force in the opposite direcjfon of the turn at the beginning of the 
turn. 



8. A method as claimed in ciainrf 7, in which said global control system 
may further be configured into a streamer separation mode, wherein said 
global control system attempts to direct said streamer positioning device to 
maintain a minimum separation distance between adjacent streamers. 



9. A method as claimed in any one of the previous claims, further 
including the step of displaying the position of said streamer positioning 
devices on said seismlp survey vessel. 

10. A method as/claimed in any one of the previous claims, in which each 
streamer positioning device is attached to and unable rotate with respect to 
its streamer and/Further comprising the step of monitoring twist in said marine 
seismic streamers and calculating a desired change in the orientation of the 
wings of the streamer positioning devices to reduce said twist. 



11. A method as claimed in any one of the previous claims, further 
including the step of obtaining estimates of the respective current positions of 
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at least some of said streamer positioning devices and the stejzf of obtaining 
the desired positions of each of said at least some streamer positioning 
devices. 



S.9 



12. A method as claimed in claim 1 1 , wherein the estimate of the current 
position of a streamer positioning device and the desired position of that 
same streamer positioning device are used to produce a desired force to be 
applied to its streamer by that streamer positioninc/device. 

13. A method as claimed in claim 12, in whic2n said desired force is 
projected onto the current force axis and the wing orientation is calculated 
that will produce said projected force at said estimated velocity. 

14. A method as claimed in claim 13/ in which the streamer positioning 
device is rotated to align the current force axis with said desired force and its 
wing orientation is changed as the current force axis becomes more closely 
aligned with said desired force. ? 



15. Apparatus for controlling the positions of marine seismic streamers in 

/' 

an array of such streamers being towed by a seismic survey vessel, the 

/ 

streamers having respective streamer positioning devices disposed 
therealong and each streamer positioning device having a wing and a wing 

motor for changing the horizontal orientation of the wing so as to steer the 

■ / 

streamer positioning device laterally, said apparatus comprising: 

means /or obtaining an estimated velocity of the streamer 

positioning devices; 

means for calculating desired changes in the orientations of the 

respective wing/ of at least some of the streamer positioning devices using 

said estimated' velocity; and 

/means for actuating the wing motors to produce said desired 

changes in/Wing orientation. 
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16. Apparatus as claimed in claim 15, in which each streamer positioning 
device has a first wing and a second wing, said first wing and said second 
wing being independently moveable to steer the streamer positioning device 
laterally and vertically. 

17. Apparatus as claimed in claims 15 or claim 16, wherein each streamer 
positioning device is rigidly attached to and unable p rotate with respect to its 
streamer. 

1 8. Apparatus as claimed in any one of clatfris 15 to 1 7, further including 
means for determining the angular velocity pf each streamer positioning 
device. 

19. Apparatus as claimed in any ode of claims 15 to 18, wherein a global 
control system is located on or neaj/said seismic vessel and a respective 
local control system is located within or near each streamer positioning 
device and said global control system and said local control systems 
communicate using a respective communication line passing through each 
streamer. 

20. Apparatus as claimed in claim 19, in which program units for said local 
control systems may ye downloaded over said communication lines. 

21 . Apparatuses claimed in claim 1 9 or claim 20, further including a 
respective backup communications channel in each streamer between the 
global control^system and the local control systems of the streamer 
positioning devices of the streamer. 



/ 



22. Apparatus as claimed in any one of claims 1 9 to 21 , in which each 
local control system has a cycle rate that is at least 1 0 times greater than the 
data transfer rate of said communication line. 



AMENDED SHEET 



6-10-2000 ^ ^ IB 009901590 



ry 



23. Apparatus as claimed in any one of ilaims 19 to 22, in which each 
local control system comprises a microprocessor programmed to monitor the 
current orientation of the wing of its streamer positioning device and to 
calculate desired changes to the orientation of said wing based on inputs 
from said global control system. 

24. Apparatus as claimed in any one of claims 15 to 23, further including 
means for producing a weightfunction filtered depth value. 



ry 
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